Abstract: A systematic review of the literature to assess the effectiveness of alcohol tax policy interventions for reducing excessive alcohol consumption and related harms was conducted for the Guide to Community Preventive Services (Community Guide). Seventy-two papers or technical reports, which were published prior to July 2005, met specifıed quality criteria, and included evaluation outcomes relevant to public health (e.g., binge drinking, alcohol-related crash fatalities), were included in the fınal review. Nearly all studies, including those with different study designs, found that there was an inverse relationship between the tax or price of alcohol and indices of excessive drinking or alcohol-related health outcomes. Among studies restricted to underage populations, most found that increased taxes were also signifıcantly associated with reduced consumption and alcohol-related harms. According to Community Guide rules of evidence, these results constitute strong evidence that raising alcohol excise taxes is an effective strategy for reducing excessive alcohol consumption and related harms. The impact of a potential tax increase is expected to be proportional to its magnitude and to be modifıed by such factors as disposable income and the demand elasticity for alcohol among various population groups. 
Introduction
E xcessive alcohol consumption is the third-leading actual cause of death in the U.S., 1 and each year it accounts for approximately 79,000 deaths and 2.3 million years of potential life lost (about 29 years of life lost per death; apps.nccd.cdc.gov/ardi/Homepage.aspx). Excessive alcohol consumption contributes to a variety of health and social problems, including unintentional injuries (e.g., injuries due to motor vehicle crashes); suicide; homicide; liver cirrhosis; gastrointestinal cancers; vandalism; and lost productivity. 2 Alcohol consumption by underage drinkers also contributes to the three leading causes of death among adolescents (unintentional injuries, suicide, and homicide), 3 and any underage drinking is considered excessive.
One of the fundamental laws of economics is that quantity demanded of a product is inversely related to its price (Law of Demand). 4 Based on economic theory, therefore, increasing the price of alcohol would be expected to lower alcohol consumption. Alcohol taxes are promulgated primarily by federal and state governments, but can be instituted at the local or county level. Currently in the U.S., alcohol taxes are beverage-specifıc (i.e., they differ for beer, wine, and distilled spirits) and are usually "nominal" taxes, meaning they are based on a set rate per unit volume and are not adjusted for inflation (i.e., they generally remain stable as the cost of living increases). At the state and federal levels, inflation-adjusted alcohol taxes have declined considerably since the 1950s. 5 Concordant with this decrease in the real value of these taxes from substantially higher levels, the inflation-adjusted price of alcohol decreased dramatically, 6 reflecting the fact that changes in taxes are effıciently passed on through changes in prices. 7 The goal of this systematic review is to assess the relationship between alcohol taxes or prices and public health outcomes related to excessive alcohol consumption to better inform decision makers about the potential utility of using tax policy as a means of improving those outcomes.
Healthy People 2010 Goals and Objectives
The intervention reviewed here is relevant to several objectives specifıed in Healthy People 2010, the disease prevention and health promotion agenda for the U.S. (Table  1) . 8 The objectives most directly relevant to this review are those that aim to reduce excessive alcohol consumption ; reduce average annual alcohol consumption ; and reduce key adverse consequences of excessive alcohol consumption (26-1, 26-2, and 26-5 through . In addition to these specifıc objectives, Healthy People 2010 notes that excessive alcohol consumption is also related to several other public health priorities such as cancer, educational achievement, injuries, risky sexual activity, and mental health; thus, a reduction in excessive alcohol consumption should help to meet some of the national goals in these areas as well.
The Guide to Community Preventive Services
The current systematic review of the effects of alcohol taxes and prices on excessive alcohol consumption and related harms applies the stringent inclusion and assessment criteria of the Guide to Community Preventive Services (Community Guide). 19 It was conducted under the oversight of the independent, nonfederal Task Force on Community Preventive Services (Task Force), with the support of USDHHS in collaboration with public and private partners. The CDC provides staff support to the Task Force for development of the Community Guide.
To support efforts to address important public health priorities, such as reducing excessive alcohol consumption and its related harms, the Task Force makes recommendations for practice and policies based on the results of Community Guide reviews such as this one. These recommendations are based primarily on the effectiveness of an intervention in improving important outcomes as determined by the systematic literature review process. In making its recommendations, the Task Force balances information about effectiveness with information about other potential benefıts and harms of the intervention itself. The Task Force also considers the applicability of the intervention to various settings and populations in determining the scope of the recommendation. Finally, the Task Force reviews economic analyses of effective interventions, where available. Economic information is provided to assist with decision making, but it generally does not affect Task Force recommendations. See the Task Force-authored paper in this issue for recommendations regarding the effects of alcohol taxes and prices on excessive alcohol consumption and related harms. 
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Evidence Acquisition
Community Guide methods for conducting systematic reviews and linking evidence to effectiveness are described elsewhere 19 and on the Community Guide website (www. thecommunityguide.org/methods). In brief, for each Community Guide review topic, a systematic review development team representing diverse disciplines, backgrounds, and work settings conducts a review by (1) developing a conceptual approach to identify, organize, group, and select interventions for review; (2) developing a conceptual model depicting interrelationships among interventions, populations, and outcomes; (3) systematically searching for and retrieving evidence; (4) assessing and summarizing the quality and strength of the body of evidence of effectiveness; (5) translating evidence of effectiveness into recommendations; (6) summarizing data about applicability (i.e., the extent to which available effectiveness data might apply to diverse population segments and settings), economic impact, and barriers to implementation; and (7) identifying and summarizing research gaps.
Conceptual Model
The conceptual causal pathway by which increased alcohol taxes are expected to reduce excessive alcohol consumption and its related harms is depicted in Figure 1 . The fırst step in this pathway posits that tax increases will be passed on to the consumer in the form of higher alcohol prices, as has been documented previously. 7 According to the Law of Demand, 4 an increased price would be expected to lead to a decrease in the quantity of alcoholic beverages demanded, resulting in decreases in excessive alcohol consumption and its harmful consequences. Details of the specifıc independent variables and outcome measures that reflect the concepts in this conceptual causal pathway are provided below.
One complicating factor in this conceptual model arises from the fact that different types of alcoholic beverages (e.g., beer, wine, and spirits) are taxed at different rates in the U.S. and several other countries. When tax increases affect one type of beverage only (designated as the "targeted" alcoholic beverage in Figure 1 ), one must consider the possibility of substitution effects, whereby alcoholic beverages that have not been affected by the tax increase may be consumed in greater quantities. To the extent that such substitution occurs, the overall rate of excessive drinking would not decrease as much as would otherwise be expected based on the decrease in quantity demanded for the beverage targeted by the tax increase. However, binge drinkers are known to prefer certain types of alcoholic beverages (e.g., most adult binge drinkers in the U.S. consume beer) 21 for reasons that may not be entirely related to price (e.g., availability, convenience, taste); thus, it is not clear whether and how large an effect beverage substitution would likely have on overall alcohol consumption, even when tax increases affect one beverage type only.
Review Inclusion Criteria
To be considered for inclusion in this review, candidate studies had to (1) meet minimum Community Guide standards for study design and quality 19 ; (2) be published in an Englishlanguage journal, book chapter, or technical report; (3) be conducted in a high-income economy; and (4) evaluate independent variables and outcome measures of interest.
Independent variables of interest. In addition to the other criteria noted above, to be included in this review, a study had to evaluate either the effects of a change in alcohol tax policy or the relationship between alcohol taxes or prices and outcomes of interest. Studies of the effects of alcoholic beverage prices were considered relevant to an evaluation of alcohol taxes because there is evidence that changes in alcohol taxes are passed on to the consumer in the form of higher or lower prices, with little or no lag time. 7 In fact, there is some evidence that tax increases may be magnifıed as they are passed on to the consumer. For example, when the federal excise tax on beer increased by $9 per barrel in 1991, it was estimated to have increased retail prices by $15 to $17. 7 Outcome measures of interest. The outcome measures of interest in this review are direct measures or proxies relating to the two fınal boxes in Figure 1 -that is, excessive alcohol consumption and the harmful consequences of such consumption. When excessive alcohol consumption is assessed directly, it is typically done through surveys assessing either the prevalence or frequency of binge drinking (four or more drinks per occasion for women, or fıve or more drinks per occasion for men); heavy drinking (more than seven drinks per week for women, or more than 14 drinks per week for men); or underage drinking (defıned by state or national laws). Measures of societal levels of alcohol sales or consumption were also considered an acceptable proxy for excessive consumption for two primary reasons. First, there is an extremely strong relationship between per capita alcohol consumption and various measures of excessive drinking. 22, 23 Furthermore, because people consuming greater quantities of alcohol may be more sensitive to price increases, reductions in societal levels of alcohol consumption subsequent to price increases may result in even larger declines in excessive consumption. 22 In addition to studies directly or indirectly assessing excessive alcohol consumption, studies assessing healthrelated outcomes associated with excessive alcohol consumption (e.g., alcohol-related motor-vehicle crashes) were also included in this review. In some cases, a single paper reported multiple measures of a single general outcome (e.g., both single-vehicle nighttime crashes and total crashes reported as measures of alcohol-related crashes). In these instances, the measure that was most strongly associated with excessive alcohol consumption based on estimated alcoholattributable fractions was chosen as the primary result reported for that outcome.
Search for Evidence
Conducting a thorough search for studies of the effects of alcohol taxes or alcohol prices is challenging because the effects of alcohol taxes or prices are often studied in conjunction with many other variables. As a result, a search that targets "tax" or "price" may fail to identify many relevant studies. To address this issue, a search was conducted for relevant studies as part of a broad database search for terms related to several alcohol policy interventions of interest to the current review group, covering the period from database inception through July 2005. Using MeSH terms and text words, the following databases were searched: MEDLINE, EMBASE, PsycINFO, the ETOH database of the National Institute on Alcohol Abuse and Alcoholism, Web of Science, Sociological Abstracts, and EconLit. Search strategies are available at www.thecommnityguide.org/alcohol/ supportingmaterials/SSincreasingtaxes.html. The reference lists of prior literature reviews, as well as reference lists from studies included in this review, were used to identify additional relevant articles. The search produced 5320 potentially relevant papers, of which 78 met the inclusion criteria.
Data Extraction and Quality Assessment
For each candidate study, study characteristics and results were recorded, and the quality of study execution was assessed. The degree to which a study's basic design protected against threats to internal validity was rated using a threelevel classifıcation system ranging from least suitable (for designs with a cross-sectional analysis or a single observation before and after an intervention) to greatest suitability (for designs with concurrent comparison conditions). 19 Ratings of the quality of each study's execution provided further information on their utility for the purposes of the review. Quality of study execution was assessed using a standard 9-point scale, reflecting the total number of identifıed limitations to internal or external validity (viz. study population and intervention descriptions, sampling, exposure and outcome measurement, data analysis, interpretation of results, and other biases). Studies with zero or one limitation were categorized as having good execution, those with two to four limitations had fair execution, and those with fıve or more limitations were categorized as having limited execution. 19 Studies with limited execution were excluded from further analysis.
Effect Measurement and Synthesis of Results
The most common method for studying the effects of alcohol taxes on alcohol-related outcomes is to assess how they (or the prices they influence) relate to those outcomes over time, while controlling for potential confounding factors. For most of the studies in this review, the reported results were either directly reported as elasticities or were transformed into elasticities. These were then directly compared with elasticities calculated from other studies. An elasticity represents the percentage change in a dependent variable associated with a 1% increase in an independent variable (e.g., price or tax rate). For example, a price elasticity of Ϫ0.5 means that a 10% increase in price would be expected to result in a 5% decrease in the outcome of interest. Tax elasticities have a similar interpretation, but cannot be directly compared with price elasticities because taxes represent only a fraction of the total purchase price (resulting in smaller values for tax elasticities). In most cases for which elasticities were not reported in the original studies, only the direction and signifıcance of the reported effects could be evaluated in this review.
Because elasticities are measures of relative change, they provide a common metric for comparing and aggregating related, but not identical, outcomes (e.g., different measures of alcohol consumption; different types of motor-vehicle crashes). In general, measures of alcohol consumption fell into two broad categories: those that evaluate indices of consumption at the societal level (e.g., total alcohol sales) and those that evaluate consumption at the individual level (e.g., self-reported binge drinking). Measures of alcoholrelated harms were grouped into broad categories of related outcomes, such as motor-vehicle crashes, liver cirrhosis, violence, alcohol dependence, and all-cause mortality.
For most of the outcomes of interest in this review, results were synthesized descriptively, without the use of any summary effect measures, due to a substantial amount of variation in the specifıc outcomes assessed and in the units used to measure the effects of changes in taxes or prices. The only outcome for which both enough studies and suffıciently similar results were found to allow a quantitative synthesis of the results was societal-level alcohol consumption. Data from these studies were summarized graphically and by using descriptive statistics, specifıcally medians and interquartile intervals. These results were also stratifıed on several variables considered by the review team to be potentially important effect modifıers (e.g., study design), allowing for an assessment of the robustness and generalizability of the results. This approach to synthesis was primarily chosen for the following two reasons. First, because many of the included studies had some overlap with respect to the locations and time periods covered in their analyses, their results were not completely independent. Second, many of these studies did not report results in a way that allowed for the calculation of CIs for their elasticities.
For studies that reported stratifıed results (e.g., separate price elasticities for beer, wine, and spirits), the median value across the relevant strata reported in that study was used for the calculation of summary statistics. This approach prevented studies that reported multiple outcomes from having undue influence on the summary statistics.
Evidence Synthesis Description of Included Studies
A total of 78 papers 24 -101 reported on studies that met the review inclusion criteria. Only some of the outcomes from one study 83 were included because not all of its analyses met quality of execution criteria. Five other studies 70,88 -91 were excluded from the review because they failed to meet quality of execution criteria. Detailed descriptions of the included studies are available at www.
thecommunityguide.org/alcohol/supportingmaterials/ SETincreasingtaxes.html.
Most studies assessed total alcohol consumption at the societal level (i.e., per capita alcohol consumption). The design of these studies varied across countries. Most studies conducted outside the U.S. used interrupted timeseries designs, because alcohol taxes in other countries tend to be set at the national level, and as such, it is generally not possible to do intra-country comparisons. In contrast, most of the U.S. studies used a panel study design, in which multiple states were assessed over time, allowing each to serve as a comparison for the others. These studies included both those that accounted for between-state differences using a fıxed-effects approach (whereby stable between-state differences are controlled for by dummy coding) and those that used a randomeffects approach (whereby between-state differences in variables other than tax or price are controlled for by including important predictors of alcohol consumption in the model). The remaining studies assessed measures related to excessive drinking (e.g., the prevalence of underage or binge drinking) or alcohol-related harms, the most common being outcomes related to motor-vehicle crashes.
Intervention Effectiveness
Alcohol price and overall consumption. Of the studies in the review, 50 assessed overall alcohol consumption; 38 (76%) of these reported price elasticities 25,27,33-38, 40,43,45,47,48,52,53,57,63,65,67,71,73,74,77,78,80 -82,84,92-95,97 (six of these studies came from one paper 80 that calculated elasticities for multiple countries). Almost all of these 38 studies (95%) reported negative price elasticities, indicating that higher prices were associated with lower consumption. These results were quite consistent across beverage type, with median elasticities ranging from Ϫ0.50 for beer to Ϫ0.79 for spirits (Figure 2) . Similarly, interquartile intervals for beer, wine, and spirits were also consistent across beverage type, with the 25th percentile elasticity ranging from Ϫ0.91 to Ϫ1.03, and the 75th percentile ranging from Ϫ0.24 to Ϫ0.38. Results for studies of overall ethanol consumption across beverage types were somewhat more variable because of the presence of several outliers with very large elasticities; for this outcome, the 75th percentile was comparable to that for the other outcomes (Ϫ0.50), but the 25th percentile had a substantially larger absolute value (Ϫ2.00).
As indicated in Table 2 , the price elasticities reported in the reviewed studies were also quite consistent when evaluated by study characteristics (i.e., design suitability, model type, time period, and location). Across all of the nine strata examined, median elasticities ranged from Ϫ0.51 to Ϫ0.90, the 25th percentile elasticities ranged from Ϫ0.78 to Ϫ1.10, and the 75th percentile elasticities ranged from Ϫ0.32 to Ϫ0.50. The most notable differences in elasticities across strata were among panel studies that used fıxed-versus random-effects regression models. In general, fıxed-effects models tended to produce elasticities of slightly smaller magnitude than did random-effects models. This might be expected because the elasticities from fıxed-effects models do not account for between-state differences in taxes that are stable over time (although these models have several other desirable qualities).
Of the 50 studies that assessed overall alcohol consumption, 12 studies 29, 31, 32, 39, 41, 49, 54, 75, 76, 83, 98, 99 assessed the relationship between price and overall consumption, but these studies did not provide price elasticities or suffı-cient information to calculate them. Many of these studies reported the results of multiple analyses that produced separate results for different subpopulations, beverage types, or analytic models with different parameters. In eight of these studies, 29, 31, 32, 39, 41, 54, 76, 83 all of the reported results indicated that higher prices were associated with lower alcohol consumption; in seven, 29, 31, 32, 39, 41, 54, 83 results were signifıcant across all analyses, and one 76 had results of mixed signifıcance across analyses. The other four studies 49, 75, 98, 99 had mixed results across beverage types or analytic models, with some results in the expected direction and some in the opposite direction.
Alcohol price or taxes and individual consumption patterns. Sixteen studies 24,46,53-56,58 -62,64,68,72,96,102 in the review used survey data to evaluate the effects of alcohol prices or taxes on individual alcohol consumption patterns. Most of these studies assessed the prevalence of alcohol consumption among youth aged Ͻ25 years, primarily underage youth. Respondent groups included high school students, college students, young people in the general population, and adults in the general population. All but two of these studies 54, 59 were conducted in the U.S.
Of the nine studies 24,46,56,58,60 -62,64,68 that assessed the relationship between alcohol price or taxes and drinking prevalence among young people, six 46, 56, 58, 60, 61, 68 consistently indicated that higher prices or taxes were associated with a lower prevalence of youth drinking (four with one or more signifıcant fındings). Three of these studies reported price elasticities: Ϫ0.29 for drinking among high school students; 46 Ϫ0.53 for heavy drinking among ; and Ϫ0.95 and Ϫ3.54, respectively, for binge drinking among men and women aged 18 -21 years. 61 The three remaining studies 24, 62, 64 reported mixed results across different analyses, with the majority of their effect estimates indicating an inverse relationship between tax or price and drinking observed in the studies above.
The nine studies that assessed the relationship between price or taxes and alcohol consumption patterns in adults or in the general population also generally found that increasing the prices or taxes on alcoholic beverages was associated with a lower prevalence of excessive alcohol consumption and related harms. Two of these studies assessed the relationship between alcohol price and the prevalence of binge drinking using data from the National Longitudinal Survey of Youth, which followed a group of people aged 14 -22 years in 1979. 55, 68 In a cohort of those aged 25-26 years from this survey, higher prices were associated with signifıcant decreases in both overall alcohol consumption and frequent binge drinking (more than four episodes per month). 68 However, in a subsequent study of a cohort of those aged 29 -33 years, higher prices were not signifıcantly associated with the overall prevalence of binge drinking, and the direction of effects varied across beverage types. 55 Other studies based on surveys of the general adult population found that higher alcohol prices were associated with a lower overall prevalence of current drinking 72 and binge drinking, 53, 72, 102 and with a lower frequency of binge drinking.
53,72,96,102
Three studies reported elasticities for the relationship between price and binge drinking; these ranged from Ϫ0.29 to Ϫ1.29, levels that are comparable to those for overall societal-level consumption. 53, 61, 96 Two additional studies evaluated a tax change in Switzerland that resulted in a 30% to 50% decrease in the price of imported spirits. 54, 59 These studies found that the change was associated with a small (2.3%) increase in the prevalence of any drinking, and larger increases in measures of excessive alcohol consumption, specifıcally binge drinking (3.4%) and heavy drinking (9.3%). It is also noteworthy that the most marked increases in spirits consumption occurred among young men.
In summary, most studies that were included in this review found that higher taxes or prices were associated with reductions in alcohol consumption in general and excessive alcohol consumption in particular. Although these effects were not restricted to a particular demographic group, there is some evidence that they may be more pronounced among groups with a higher prevalence of excessive alcohol consumption (e.g., young men).
Alcohol price or taxes and alcohol-related harms. Twentytwo studies in the review evaluated the effects of changes in alcohol price 28, 44, 51, 61, 72, 83, 93, 100 or taxes 24 -26,29 -31,66,69,85-87,98,101,103 on various alcoholrelated harms. The most common outcomes evaluated were motor-vehicle crashes (including crash fatalities), various measures of violence, and liver cirrhosis. The studies were primarily conducted in the U.S., using state-level data.
Motor-vehicle crashes and alcohol-impaired driving. Eleven studies evaluated the effects of alcohol price 44, 72, 93, 100 or taxes 24, 26, 29, 30, 86, 98, 103 on motor-vehicle crashes (Table 3 ). These studies found that the relationship between alcohol prices or taxes and injuries and deaths due to motor-vehicle crashes was generally significant and of a comparable magnitude to the relationship between these variables and alcohol consumption. The numeric values of the reported elasticities are substantially higher for studies that assessed the effects of alcohol prices than for those that assessed changes in alcohol taxes. This reflects the fact that taxes represent a relatively small proportion of the total purchase price of alcoholic beverages, so a larger proportional increase in taxes is necessary to achieve the same effect on the fınal purchase price of alcoholic beverages as a smaller proportional increase in the price itself. The reported elasticities were also generally higher for studies that assessed outcomes more directly attributable to alcohol consumption (e.g., alcohol-related crashes) than to those for which the relationship to alcohol consumption was less direct (e.g., all crash fatalities). Three studies evaluated the relationship between alcohol prices 44, 61 or taxes 66 and self-reported alcoholimpaired driving. These studies consistently found that alcohol-impaired driving was inversely related to the price of alcoholic beverages. The estimated price elasticities were similar for samples of Canadian 44 and U.S. 61 adults (range of Ϫ0.50 to Ϫ0.81; all pϽ 0.05). The U.S. study stratifıed their sample by age in addition to gender, and reported price elasticitiesofϪ1.26toϪ2.11(both with pϽ0.05) for men and women aged 18-21 years, respectively. 61 The estimated tax elasticities from the remaining study were substantially larger for women than men (Ϫ0.29 vs Ϫ0.06), but neither estimate was signifıcant. 66 Non-motor-vehicle mortality outcomes. Six studies evaluated the effects of alcohol price 25, 28, 72, 83, 93 or taxes 31 on nontraffıc deaths. Despite substantial variability in their individual effect estimates, all six studies found that higher alcohol prices were associated with decreased mortality.
Five studies evaluated the relationship between alcohol prices and deaths from liver cirrhosis. 25, 28, 72, 83, 93 The two studies that reported results as elasticities produced substantially different elasticity estimates for this outcome, Ϫ0.90 (pϽ0.05) 93 and Ϫ0.01 (pϾ0.05). 28 Results of another study indicated that a $1 increase in the spirits tax would lead to a 5.4% decrease in cirrhosis (pϽ0.05). 25 Another found a nonsignifıcant effect in the expected direction. 72 The fınal study found a strong correlation of Ϫ0.87 between alcohol prices and cirrhosis deaths. 83 Although all of these studies indicate a consistent relationship between higher prices and lower cirrhosis mortality, there are substantial differences in the estimated strength of this relationship, which may be due to methodologic differences among studies.
One of the studies that evaluated cirrhosis mortality also assessed the relationship between alcohol price and several other causes of death. 72 The researchers found that there was a signifıcant (pϽ0.05) inverse relationship between the price of alcoholic beverages and deaths from alcohol-related cancers (e.g., breast cancer) and suicide, and a nonsignifıcant (pϾ0.05) relationship between alcohol prices and deaths from homicides, falls, fıres/ burns, and other injuries. Although these fındings are surprising given the stronger relationship between alcohol consumption and intentional and unintentional injuries, the fındings were robust across several regression models. One study assessed all-cause mortality using a twostage process. 31 In the fırst stage, the authors assessed the relationship between alcohol taxes and sales, and found that a one-cent increase in taxes per ounce of ethanol (a tax increase of approximately 10%) would be expected to result in a 2.1% decrease in sales. In the second stage, they found that a 1% decrease in alcohol sales was associated with a 0.23% decrease in all-cause mortality rates (pϽ0.05).
Violence outcomes. Three additional studies found that higher alcohol taxes are associated with decreased violence. 69, 85, 101 When the differences among tax and price elasticities are taken into account, the strength of the relationships reported in these studies were comparable to those found for alcohol consumption outcomes. The fırst 101 The other two studies assessed the relationship between beer taxes and violence toward children, with different methods using overlapping samples. In the fırst analysis, 69 tax elasticities were Ϫ0.12 (pϽ0.05) for any violence toward children and Ϫ0.16 (pϽ0.10) for severe violence toward children. The subsequent analysis found that these results appeared to be due to an influence of taxes on violence by women but not by men. 85 Other outcomes. Two studies evaluated the association between alcohol prices and two other health-related outcomes: alcohol dependence and sexually transmitted diseases. The fırst estimated an alcohol price elasticity for alcohol dependence of Ϫ1.49 (pϽ0.05). 51 The second used multiple methods of evaluating the effect of tax changes on sexually transmitted diseases, and found robust effects on rates of both gonorrhea and syphilis. 87 
Applicability
The Law of Demand 4 states that the inverse relationship between the price of a commodity and the quantity demanded is almost universal, and that only the strength of this relationship will vary across commodities or population groups. Consistent with these expectations, estimates of price elasticity for societal levels of alcohol consumption were robust across the various high-income economies in North America, Europe, and the Western Pacifıc Region evaluated in the studies in this review. Although results for harms related to excessive consumption came primarily from the U.S. and Canada, these fındings are likely to be broadly applicable across highincome countries.
One important factor hypothesized to affect the strength of price elasticities for alcohol across different population groups is disposable income. Specifıcally, groups with less disposable income, such as underage drinkers, may be expected to be more sensitive to changes in alcohol prices than those with more disposable income. 104 Unfortunately, based on the studies in this review, it was not possible to determine whether alcohol price elasticities differ signifıcantly on the basis of age or income. Furthermore, although the reviewed studies provided evidence that changes in alcohol prices affect excessive consumption (e.g., the prevalence and frequency of binge drinking), the available data were not adequate to assess potential differences in price elasticities based on drinking pattern (i.e., between excessive and nonexcessive drinkers).
Economic Efficiency
Our systematic economic review identifıed two studies that estimated the cost effectiveness of alcohol tax intervention based on modeling. 10, 105 The fırst study 105 assessed the costs and outcomes of 84 injury prevention interventions for the U.S. and found that an alcohol tax of 20% of the pretax retail price offered net cost savings (i.e., the savings outweigh the costs) even after taking into account the adverse economic impact of reduced alcohol sales. The second study 10 analyzed the comparative cost effectiveness of alternative policies to reduce the burden of hazardous alcohol use for 12 WHO subregions and found that taxation was the most effective and costeffective intervention in populations with a 5% or greater prevalence of heavy drinkers. The costs associated with this intervention included the cost of passing the legislation itself, and the cost of administering and enforcing the laws once they are passed. Effectiveness was assessed using disability-adjusted life-years (DALYs), a standard measure of global health impact that considers the impact of an intervention on healthy years of life lost as a result of either death or disability. For the Americas A region, consisting of the U.S., Canada, and Cuba, which is the region most relevant to this review, the intervention costs for current taxation were $482,956 (converted to 2007 dollars using the Consumer Price Index) per 1 million population per year, based on a 10-year implementation period and discounted at 3% per year to reflect the time value of money. The cost was assumed to stay the same when the tax was increased by 25% or 50%. Current taxes were estimated to prevent 1224 DALYs per 1 million population per year, yielding an average cost-effectiveness ratio for this intervention of approximately $395 per DALY averted. This is much less than the average annual income per capita in these three countries, a threshold for an intervention to be considered very cost effective that was proposed by the Commission on Macroeconomics and Health. 106 The DALYs averted increased to 1366 and 1489 per 1 million population per year when taxes were increased by 25% and 50%, respectively. Because these incremental DALYs averted could be achieved without any increase in costs, these increases in taxes improve cost-effectiveness estimates relative to the current tax scenario. To obtain country-specifıc estimates of the DALYs saved per country as a result of this intervention, the regional analysis needs to be adjusted using countryspecifıc data. Such estimates are limited by the assumptions made and the data available.
Barriers to Implementation
The level of taxation of alcoholic beverages has economic effects on several groups, including federal, state, and local governments; affected industry groups; and the general population of alcohol consumers. Whereas raising alcohol taxes may provide an important source of revenue for governments, such tax increases may be resisted by some industry groups and consumers. However, public support for increased alcohol taxes increases substantially when tax revenues are specifıcally directed to fund prevention and treatment programs instead of being used as an unrestricted source of general revenue. 107 
Other Benefits or Harms
In addition to the direct public health outcomes evaluated in this review, the primary benefıt of increased alcohol excise taxes is that they can provide a source of revenue to support programs to prevent and treat alcohol problems. They also can provide some compensation for the societal costs associated with excessive alcohol consumption that are not borne by the drinker (i.e., "external" costs). Economic analyses suggest that alcohol taxes would need to be increased substantially to address adequately such external costs as crime, alcohol-related crashes, domestic violence, and productivity losses. 18, 108 A potential concern is that increases in alcohol taxes may have a greater proportional economic impact on people with lower incomes (i.e., alcohol taxes may be regressive). However, alcohol taxes constitute a minor proportion (i.e., Ͻ1%) of the tax burden of Americans, including those with low incomes. As such, concerns about the regressive nature of such taxes could be readily addressed by compensatory changes in other elements of the tax system. In addition, the amount of tax paid is directly related to the amount of alcohol consumed, and thus increases in alcohol excise taxes will be disproportionately paid by excessive drinkers, who also experience most of the alcohol-related harms and thus generate most alcohol-attributable economic costs. Furthermore, the benefıcial economic results of reducing excessive alcohol consumption and related harms may also be disproportionately greater for people with low incomes. Lowerincome people may be particularly vulnerable to the harmful consequences of excessive alcohol consumptionconsumed by themselves or others-because of factors such as lower rates of health insurance coverage, which may result in lack of or incomplete treatment for alcoholrelated illness or injuries. Increasing alcohol excise taxes could also directly benefıt low-income populations if the revenue generated from these taxes is used to help improve the availability of healthcare services for uninsured and other vulnerable populations.
Summary
The reviewed studies provide consistent evidence that higher alcohol prices and alcohol taxes are associated with reductions in both excessive alcohol consumption and related, subsequent harms. Results were robust across different countries, time periods, study designs and analytic approaches, and outcomes. According to Community Guide rules of evidence, 19 these studies provide strong evidence that raising alcohol taxes is an effective strategy for reducing excessive alcohol consumption and related harms.
Most of the studies that were included in this review assessed the relationship between alcohol prices and the outcomes of interest using price elasticities. Alcoholrelated harms that were well represented in the literature reviewed included alcohol-impaired driving, motorvehicle crashes, various measures of violence, and liver cirrhosis. For the largest body of evidence in this reviewthat is, societal levels of alcohol consumption-the majority of estimates of price elasticity fell within the range of approximately Ϫ0.30 to Ϫ1.00, indicating that a 10% increase in alcohol prices would be expected to result in a 3% to 10% decrease in alcohol consumption. These results indicate that alcohol consumption is responsive to price, and suggest that the impact of a potential tax increase is likely to be proportional to its size. It would also be reasonable to expect that alcohol price elasticities may vary across population groups by age and disposable income, among other factors, but assessment of such group differences was not possible using results from the studies in this review.
Research Gaps
The volume and consistency of the evidence reviewed here suggests little need for additional research on the basic questions of whether changes in alcohol taxes and price affect excessive alcohol consumption and related harms. Nonetheless, studies published subsequent to the 2005 cutoff date for this review continue to indicate the public health benefıts that accrue from increasing alcohol taxes. For example, a recent meta-analysis found very similar mean price elasticities for alcohol consumption as were found in this review. 109 Similarly, a recent study of alcohol-related disease mortality found that substantial alcohol tax increases in Alaska in 1983 and 2002 resulted in estimated reductions of 29% and 11%, respectively. 110 However, additional research is needed to assess:
1. Whether changes in alcohol prices differentially affect drinking behavior and health outcomes for important subgroups of the population, such as underage young people.
2. The relative benefıts of increasing taxes on all alcoholic beverages simultaneously, versus selectively increasing taxes on specifıc beverage types. This evaluation should be considered in light of known differences in the beverage preferences of binge drinkers, historic changes in tax rates across beverage types, and the effect of inflation on real tax rates by beverage type. 3. The impact of different approaches to taxing alcoholic beverages on excessive alcohol consumption and related harms. Specifıc emphasis should be placed on the impact of alcohol sales taxes, where taxes are calculated as a proportion of the total beverage price; the potential impact of standardizing alcohol taxes across beverage types based on alcohol content; and the potential impact of alcohol taxes levied by local governments on a per-drink basis in on-premise, retail alcohol outlets (i.e., tippler taxes).
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